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Abstract 
Solitons are pulses that propagate entirely without distortion through a11 optlcal 
fiber However, this remarkable property of the solitons is lost when we go In fol higher 
bit rates and therefore lower pulse widths When the pulse widths go down to the 
sUbp~cosecond reglme, hlgher order nonlinear effects come Into p~cture, most significant 
of which is Raman scattering This thesis deals with studies on the effects of Raman 
scattering on the propagation of subpicosecond pulses 
In chapter 1, an overview of the soliton propagation and soliton commu~~ication 
is given In chapter 2 of the thesis, we study the effects of a pulsed pump on the 
suppression of the soliton self frequency shift We take into consideration, the cross 
frequency shifts, self phase modulation and cross phase modulation It 1s seen that a 
pulsed pump can suppress the frequency downshifts very effectively Further, we examme 
the copropagation of a bright and a dark soliton in the presence of Raman scattering 
We show that the dark soliton is ca,pable of stabilimng the bright soliton against the 
frequency downshifts 
In chapter 3, we consider a 2 channel system For stable propagat~on of a 2 channel 
system, it is necessary that the frequency downshifts of both channels be simultaneously 
suppressed The effects of a CW Raman pump on the propagation of the 2 channels is 
examined It is seen that the Raman pump can suppress the frequency downshifts of 
both the channels 
Chapter 4 deals wlth the energy transfer considerations In a multl channel system 
We first study a 2 channel system and determine the Raman energy transfer that occurs 
for different frequency spacings between the channels It 1s seen that the maximum 
energy transfer occurs not at  the peak of the Raman gain spectrum but at a lower 
frequency due to  walk off effects We determ~ne the maximum length bit rate product 
(LR) for a two channel system and then extend the analysis to a N channel system 
Maxlrnum LR is obtamed for a 6 channel system with rnxnimum poss~ble frequency 
spacing between the pulses Chapter 5 deals w ~ t h  the conclus~ons and suggestions for 
future work 
